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This Final Environmental Assessment (EA) evaluates impacts, alternatives and associated effects for
control of non-native wild hogs within Virgin Islands National Park.

Comments and Availability
Comments on this Final Sustained Reduction Plan for Non-native Wild Hogs Within Virgin Islands National
Park Environmental Assessment should be postmarked by APRIL 21, 2003 and addressed to:

Superintendent

National Park Service

Virgin Islands National Park
1300 Cruz Bay Creek

St. John, Virgin Islands 00830
(340) 693-8950 extension 224

The Final EA is available for public viewing at the following locations:

Elaine 1. Sprauve Public Library Enid M. Baa Public Library

St. John, VI St. Thomas, VI

VINP Visitor Center National Park Service Headquarters
Cruz Bay; St. John, VI Christiansted NHS; St. Croix, VI

The Final EA may also be viewed at www.nps.gov/viis or www.friendsvinp.org. Printed copies of the
Final EA can be requested from the National Park Service at the address above; electronic copies can be
requested by contacting Rafe Boulon@nps.gov.

Important Notice. Reviewers should provide the National Park Service (NPS) with their comments
during the review period for the Draft EA. This would allow NPS to analyze and respond to the
comments at one time and to use information acquired in the preparation of a Final EA, thus avoiding
undue delay in the decision-making process. Reviewers have an obligation to structure their participation
in the National Environmental Policy Act process so that it is meaningful and alerts the agency to the
reviewer’s position and contentions. Vermont Yankee Nuclear Power Corp. vs. NRDC 435 U.S. 519.533
(1978). Environmental objections that could have been raised at the draft stage may be waived if not
raised until after completion of the Final EA. City of Angoon vs. Hodel (9th Circuit, 1966) and
Wisconsin Heritages, Inc. vs. Harris 490f. Supp. 1334, 1338 (E.D. Wis. 1980). Comments on the Draft
EA should be specific and should address the adequacy of the analysis and the merits of the alternatives
discussed (40 CFR 1503.3).

As the nation’s principal conservation agency, the Department of the Interior has responsibility for most of our
nationally owned public lands and natural and cultural resources. This includes fostering the wisest use of our land
and water resources, protecting our fish and wildlife, preserving the environmental and cultural values of our
national parks and historic places, and providing for enjoyment of life through outdoor recreation. The department
assesses our energy and mineral resources and works to assure that their development is in the best interests of all.
The department also has a major responsibility for American Indian reservation communities and for people who
live in island territories under U.S. administration.
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SUMMARY OF THE
FINAL ENVIRONMENTAL ASSESSMENT

Introduction

St. John Island, the smallest of the three U. S. Virgin Islands is located near the Tropic of Cancer in a
group of islands known as the Lesser Antilles that separate the Caribbean Sea from the Atlantic Ocean,
and lies 70 miles to the east of Puerto Rico. Virgin Islands National Park is located on the island of St.
John. Within the Park, three plants and five animals are listed as endangered or threatened under the
Endangered Species Act. Twenty-five of its plants and one of its animals are listed as threatened or
endangered under the Virgin Islands Endangered and Indigenous Species Act of 1990. It is this
uniqueness that makes St. John a bastion of biological diversity. To date, 22 recorded archeological sites
associated with the Taino cultures have been located on St. John. A systematic and thorough
archeological survey of the entire island, however, would result in the discovery of hundreds of additional
sites. An estimated twenty- percent of the island is listed in the National Register of Historic Places for
its archeological significance. Virgin Islands National Park was established in 1956 to protect and
preserve these nationally significant resources.

Non-native, exotic species introduced to St. John Island throughout the last 500 years have caused
extensive damage to the rich resources of the island. Without aggressive management actions to reverse
the tide of potential impacts caused by introduced exotic animals and plants, the rare biological and
archeological resources of St. John are in peril of being lost forever.

This primary restoration plan proposes actions to:
1) Substantially reduce non-native wild hogs within VINP;
2) Sustain a population near-zero through fencing, monitoring and periodic removal,

3) Promote the conservation and recovery of plant and animal species and habitat; and
4) Reduce disturbance of archeological resources.

Description of the Alternatives

Alternative 1 — No Action: Maintain Current Level of Management

Under this alternative, no reduction efforts would be used on the non-native wild hogs within the
boundaries of Virgin Islands National Park. Their population numbers would continue to rise and fall
with the seasonal and long-term availability of food resources. Hogs would continue to impact island
vegetation and wildlife including endemic and Federally and Territorially listed plant and animal species.

If left unchecked, hog populations would be expected to increase throughout the Park. In 1998, hogs
were found in two VINP watersheds, Reef and Lameshur. During the next three years they immigrated
into the Cinnamon and Maho watersheds of the Park. By August 2002, hogs were found in Hawksnest,
Caneel watersheds. From these new locations, hogs would readily move into adjacent watersheds,
causing irreparable damage to sensitive natural and cultural resources. Hogs also pose serious threats to
public health and safety. This alternative is inconsistent with Federal mandates to protect water, plant,
animal and cultural resources, visitor safety, as well as similar Territorial regulations.
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Alternative 2 — Preferred Alternative: Reduce Wild Hogs Within VINP and Sustain a
Near-zero Population

The program goals for the Preferred Alternative include:

1) Substantially decrease the wild hog population throughout the Park to a near-zero level; and
2) Monitor and remove hogs periodically, and maintain fences indefinitely.

Under this Alternative, the reduction program would occur in three phases:

1) Administration, infrastructure acquisition and fencing;
2) Collection using baits, traps, dogs and contract hunters; and
3) Monitor for and removal of immigrant wild hogs, education, record keeping and fence maintenance.

The Preferred Alternative would reduce ecosystem and archeological site disturbance and promote native
species recovery. A population reduction effort by professional wildlife reduction experts through
standard baiting, trapping and collection techniques would remove non-native wild hogs from Virgin
Islands National Park. Long-term monitoring and maintenance would sustain a near zero population in
watershed areas where eradication is unfeasible.

Alternative 1 Alternative 2
Al A2
Alternative Wild Hogs Wild Hogs
Features Control Control
Preferred Alternative: Trapping,
No Action Shooting and Fencing
Wild Hogs No reduction strategy would be Substantially reduce hogs in Reef,
Reduction implemented. Lameshur, Maho and Cinnamon
Goals watersheds.
Monitor and remove immigrant hogs
periodically.
Fence Construction 0 mile. 2 to 3 miles.
Duration of Program 0 1 year - planning, 2 to 3 years removal,
monitor for and remove immigrant hogs;
indefinitely.

SUSTAINED REDUCTION PLAN FOR NON-NATIVE WILD HOGS ENVIRONMENTAL ASSESSMENT
VIRGIN ISLANDS NATIONAL PARK
APRIL 2003 FINAL



Summary of Environmental Impacts

For each alternative action, the Park analyzed the potential environmental impacts that would likely
occur. Environmental impacts were divided into the following categories: Native Plant Communities,
Rare and Listed Plants and Animals, Non-native Plants, Native Island Fauna, Non-native Island Fauna,
Soil and Water Resources, Cultural Resources, and Human Uses.

The Preferred Alternative is Alternative 2: Reduce Wild Hogs Within VINP and Sustain a Near-zero
Population. This action would be accomplished through fencing, baiting, trapping, shooting and periodic
hog removal. Under this alternative, there would possibly be minor short-term impacts to native flora,
fauna, soils, waters, cultural resources, and human uses due to the activities associated with feral wild hog
reduction. However, following initial reduction of non-native hogs, protection of irreplaceable Park
resources would be immediate.

Native Plant Communities

Alternative 1 - Hogs would continue impacts on vegetation through rooting, accelerated soil
erosion, seed dissemination, understory removal, exotic plant proliferation, and trail creation.

Alternative 2 - The reduction of hogs would have substantial positive effects on native plant
communities.

Rare and Listed Plants and Animals

Alternative 1 - Non-native hogs would continue to impact all known populations of listed plant
and animal species.

Alternative 2 - The three listed plant species and five listed animal species and numerous rare
plants would all benefit from the reduction of hogs.

Non-native Plants

Alternative 1 - Non-native plants would continue to benefit from the ground disturbance activities
of non-native hogs.

Alternative 2 — A large reduction of the hog population and their disturbances would substantially
reduce long-term establishment and spread of non-native plants.

Native Island Fauna

Alternative 1 - Non-native hogs would continue to directly and indirectly impact native wildlife
through destruction of habitat, predation, competition for food, and supporting enhanced
populations of predators.

Alternative 2 - Hog reduction would remove direct competition and predation on many island
animal species.
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Non-native Island Fauna

Alternative 1 - Without reducing non-native hogs, their populations would continue to increase in
the Park.

Alternative 2 — Within three years, hog populations would be reduced within the Park.

Soil and Water Resources

Alternative 1 - Non-native hog rooting and herbivory would continue to reduce plant cover and
greatly increase soil erosion and sedimentation of ephemeral streams, saltponds and ocean runoff.

Alternative 2 - Reduction of hogs would greatly reduce soil disturbance, destruction of
cryptobiotic crusts, and lessen soil erosion, ephemeral streams, saltponds and ocean
sedimentation. Cyano-bacteria make up the majority of the micro-biotic crusts but lichens,
mosses, green algae, micro-fungi and bacteria are present ad well.

Cultural Resources

Alternative 1 - Non-native hogs would continue to destroy irreplaceable archeological sites,
historical resources and would very greatly degrade and destroy the scientific values of these
sites.

Alternative 2 - A primary cause of impacts to archeological sites, hog populations would be
greatly reduced in approximately three years.

Human Uses

Alternative 1 — All NPS areas prohibit hunting unless it is specifically authorized in the enabling
legislation. Human uses would be unchanged under this alternative. The aesthetics of visits to
the Park would be lessened due to reduction of native wildlife, reduction of plant cover, and
destruction of archeological and historical sites. The scientific value of the natural and cultural
resources of the Park would decrease. Hogs may occasionally be dangerous to people when using
Park trails.

Alternative 2 - Visitor use and access would be limited in some areas while hog reduction occurs
in selected areas. Reduction of hogs would improve Park aesthetics, scientific values of natural
and cultural resources, and recreational opportunities. A small number of persons would have the
opportunity to register as NPS Volunteers (VIP’s) and participate on a restricted basis with the
reduction program. NPS would continually work with hog owners to keep hogs at home; perhaps
assist with the control program implementation. Hogs would no longer serve as co-hosts with
native wildlife and livestock for infectious and parasitic diseases.
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I. CHAPTER 1. PURPOSE AND NEED

LA. INTRODUCTION

The purpose of this document is to evaluate the short-and long-term environmental consequences of a
control program for non-native Wild Hogs (Sus scrofa) within Virgin Islands National Park (VINP), St.
John, U. S. Virgin Islands. NPS would also be implementing a non-native goat and sheep sustained
reduction program (Sustained Reduction Plan for Non-native Goats and Sheep Within VINP EA, in
preparation, NPS 2003) during the same time period.

Animals, which are introduced or released by humans, either wild (e.g. deer), or domestic (e.g. cats), are
considered non-native by conservation biologists throughout the world. Exotics (e.g. deer) are generally
more frightened of humans, while feral animals (e.g. burros) can be very friendly to people. Each of these
species disrupts complex native ecological communities, jeopardize endangered and native plants and
animals, and degrade natural habitats.

Seventy-five percent of St. John is within the authorized boundary of VINP; however, the Federal land
comprises only 52 percent of the island. Therefore, approximately 25 percent of the land is privately
owned within the Park boundary. Because fencing and gating the entire Park is financially and
logistically unfeasible, complete removal of any of the 12 introduced mammals from the Park is
unrealistic. The next-best alternative is to substantially reduce the populations of the most detrimental
species and take ongoing actions to sustain the near zero or minimal populations.

As described in Section II.B, the National Park Service and the USDA APHIS Wildlife Services (WS)
Division, as lead agencies would conduct the reduction of non-native hogs from VINP (Alternative 2).
Each agency would have a Program Coordinator and this team would manage and supervise the program.
The Virgin Islands Department of Planning and Natural Resources, Division of Fish and Wildlife
(VIDPNR); and Virgin Islands Department of Economic Development and Agriculture (VIDEDA);
would play an advisory role to plan and implement the reduction, mitigation and monitoring portions of
the program.

All personnel involved with this program would follow the mitigation measures described in this
document for the protection of resources. These actions have been determined to be the most successful
actions available to abate on-going resource degradation and recover unique island resources.

The sustained population reduction effort would require the use of standard wildlife capture and removal
methods including the possible use of fencing, baits, traps, snares, rifles, dogs and Judas hogs. The
program goals include the reduction of hogs throughout the Park to zero or near zero, monitoring and
periodic removal to sustain this reduction. National Park Service guidelines for compliance with the
National Environmental Policy Act (NEPA) require an analysis of potential effects of this proposed
activity on the affected environment. This Environmental Assessment reviews these potential impacts
and the actions that would be taken to prevent or mitigate any adverse effects.

I.B. PURPOSE AND NEED

The purpose of the proposed action is to undertake a control program for non-native wild hogs within
Virgin Islands National Park (the Park). By reducing their populations inside the Park, adverse impacts to
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visitors, residents, natural, cultural and aquatic resources would decrease. Collectively, wild hog
populations pose a very large threat to the native natural resources, long-term resource management
programs of the Park, cultural resources, and visitor health and safety.

People have accidentally or intentionally introduced hundreds of non-native species into natural
communities worldwide, and while many die out, some persist and become pests (Stone and Loope
1996). It is now widely accepted that the current rates of native species extinctions are dramatically
higher than background rates; most current extinctions can be directly attributed to human activity.
Human-caused extinctions can be roughly divided into four broad categories: non-sustainable use of
resources, habitat destruction, pollution, and introduced non-native species (Soule 1990).

But, it is the introduced species that are responsible for 39% of all recorded animal extinctions since 1600
for which a cause could be attributed (Treshy and Croll 1994). Thus, some impacts of introduced species
are irreversible and at least as devastating as the other categories. Once established, introduced species
often become permanent unless intentionally removed (Treshy and Croll 1994).

Native wildlife, however, in island ecosystems are particularly vulnerable the impacts of introduced
species. Of the 484 recorded animal extinctions since 1600, 75% have been island endemics. Introduced
species were completely or partially responsible for 67% of these extinctions (based on the 147 island
species for which the cause of extinction is known, calculated from the World Conservation Monitoring
Centre 1992).

Islands are important for the conservation of biodiversity for four reasons: 1) a large percentage of their
biota are endemic species and subspecies; 2) they are important breeding areas for seabirds, pinnipeds,
and sea turtles, which forage over thousands of square kilometers of ocean but are dependent on relatively
small amounts of protected land on islands for breeding and nesting; 3) many islands are sparsely
inhabited or uninhabited by humans, keeping socioeconomic costs of protection low; 4) the species and
ecological communities on islands have evolved in natural fragments, making them less susceptible than
continental species to the problems of habitat fragmentation caused by small reserve size. Therefore, by
restoring and protecting islands, functioning unmanaged ecosystems can be maintained without large
expenditures or significant conflict with local human populations (Treshy and Croll 1994).

Because the Park boundary is entirely inter-mixed with private or territorial lands, both small and
medium-sized mammals readily enter from adjacent lands and establish breeding populations. Also,
dozens of private inholdings exist within the boundary throughout the Park. For these reasons, the
permanent elimination (eradication) of non-native wild hogs from the Park would be very difficult.

The National Park Service Organic Act (16 U.S.C. 1 et seq [1988], August 25, 1916, sc. 408, 39 Stat.
535) mandates the parks to “conserve the scenery and the natural and historic objects and the wildlife
therein... {to} leave them unimpaired for the enjoyment of future generations.” Changes to the natural
communities from human actions in the parks, including the continuous and unabated invasion of exotic
and feral species, are contrary to the intentions of the Act. The Redwoods Act of 1978 (16 U.S.C. 1a-1)
reaffirms this principle. In general, these two statutes confer upon the Secretary of the Interior the
discretion to determine how best to protect and preserve park resources. Additionally, the NPS Organic
Act, especially 16 U.S.C. 3, authorizes the Secretary of the Interior to destroy animals that may be
detrimental to parks; therefore comprehensive control of exotics and their effects in the NPS is therefore
incumbent on the agency.

On August 2, 1956, Congress established a portion of the U.S. Virgin Islands, “containing outstanding
scenic and other features of national significance” as the Virgin Islands National Park, to be
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“administered and preserved...in its natural condition for the public benefit and inspiration...”(70 Stat.
940). In October 1962, Congress expanded the park’s boundaries to include offshore areas “in order to
preserve for the benefit of the public significant coral gardens, marine life, and seascapes...” (76 Stat.
746). The act also specified that there was no intent to limit customary uses of or access to offshore areas
“for bathing and fishing, subject to regulations as the Secretary of Interior may find reasonable and
necessary for protection of natural conditions and prevention of damage to marine life and formations.”
In 1978, Hassel Island, which is located in St. Thomas harbor, was added to the Park and not more than
$1 million was authorized to be spent to restore and rehabilitate historic structures and develop public
facilities on the island.

NPS Natural Resources Management Guidelines (1991, Chapter 2, Page 286) require that for each exotic
or non-native species present within a National Park Service unit, an individual management and
monitoring program be tailored to the particular park setting. This program includes a species evaluation,
development of an information base, monitoring, initiation of management action, and establishment of
an institutionalized follow-up program.

NPS is mandated to control/remove animals that are determined to be injurious to native flora and fauna.
Management of populations of exotic plant and animal species, up to and including eradication, would be
undertaken whenever such species threaten Park resources or public health. High priority would be given
to the management of exotic species that have a substantial impact on Park resources and that can be
expected to be successfully controlled (NPS Natural Resources Management Guideline 1991, Chapter 2,
Page 286).

National Park Service is required to identify and promote the conservation of all Federally listed
threatened, endangered, or candidate species within park boundaries and their critical habitats. The
National Park Service is also required to protect all state and locally listed threatened, endangered, rare,
declining, sensitive, or candidate species that are native to and present in the parks, and their critical
habitats. All management actions for protection and perpetuation of special status species would be
determined through the Park’s Resource Management Plan (NPS Management Policies 2001, Chapter 4,
and Page 11; and NPS 1999). Management and monitoring programs should be coordinated with other
state and Federal agencies.

Guidelines for management of species Federally listed as threatened, endangered or candidates for listing
are found in NPS Management Policies and Natural Resources Management Guidelines, National Park
Service Management Policies (NPS 2001) and guidelines for natural resources management (NPS 1991)
establish the affirmative responsibility of NPS, and the individual Park, for managing both listed and
candidate species. They also stress that management actions should emphasize removal of threats, but
also active recovery efforts and that management should be done in an ecosystem context.

The Endangered Species Act (ESA) requires that actions authorized, funded or carried out by Federal
agencies not jeopardize the continued existence of listed species. Under section 7(a)(2) of the ESA (16
USC section 1536), Federal agencies are required to consult with the U. S. Fish and Wildlife Service
(USFWS) on actions which may affect listed species or critical habitat. Because this primary restoration
plan proposes actions that may affect the 2 Federally listed plant species and 5 Federally listed wildlife
species on St. John Island, NPS would consult with USFWS on likely effects to those species
(Appendices A and C). The St. Thomas Lidflower and Prickly-ash Recovery Plans stipulate that rooting
and grazing by non-native wild hogs were a factor in the decline of each of these species and should be
removed from the island to prevent continuing habitat degradation on St. John (USFWS 1988). Hogs also
depredate one Territorially Endangered animal species, the Slipperyback Skink, an endemic to the Park.
Other Territorial Endangered species include ground-nesting species such as Bridled Quail Dove, Bahama
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Pintail Duck and West Indian Nighthawk, all of which suffer egg and chick depredation due to hogs. The
USFWS determined that this proposed action will have no impact on listed species or migratory birds, in
fact, it will most likely greatly benefit them (see Appendix C).

National Park Service management also seeks to preserve and foster appreciation of cultural resources in
NPS’s custody through appropriate programs of research, treatment, protection, and interpretation (NPS
2001). Guidance for cultural resources management in NPS units is found in National Park Service
Management Policies (NPS 2001) and Cultural Resources Management Guidelines (NPS-28).
Management of cultural resources in NPS units is subject to the provisions of the National Historic
Preservation Act (16 USC 470 ef seq.), the National Environmental Policy Act (42 USC 4371 et seq.), the
American Indian Religious Freedom Act (42 USC 1996), the Advisory Council on Historic Preservation’s
regulation regarding “Protection of Historic Properties” (36 CFR 800), the Secretary of the Interior’s
“Standards and Guidelines for Archeology and Historic Preservation (FR 48:44716-40) and “Federal
Agency Responsibilities under Section 110 of the National Historic Preservation Act” (FR 53:4727-460.

With the exception of bats, the Virgin Islands National Park is presently inhabited by numerous species of
non-native mammals that have produced severe impacts on many indigenous species of plants and
animals and threats to visitor safety (Appendix B). Feral or wild mammals include the white-tail deer,
donkey, wild hog, domestic goat, domestic cow, domestic sheep, European boar, West Indian mongoose,
tree rat, Norway rat and domestic cat, domestic dog and house mouse. Some of these species also
threaten visitor experience and safety. Increasing populations of these species are seriously affecting
native species of plants and animals. Additionally, introduced species of birds, amphibians, reptiles,
insects and plants are impacting the fragile environment (see Appendix B, List of Introduced Animals to
St. John Island).

Non-native domestic hogs (Sus scrofa) are an ungulate species not native to North America or South
America; but to Europe, Asia, Northern Africa, and the Malayan Islands. The term “non-native hog”
refers to domestic hogs that escape to survive in the wild, as well as their progeny. Christopher
Columbus first introduced European hogs into the West Indies in 1493. The Danes brought wild hogs to
St. John in 1718 when they colonized the island. Wild hogs have established breeding populations in
many areas and all habitat types of the Virgin Islands National Park. Currently in St. John, hogs are
predominately owned by one landowner adjacent to Centerline Road near Cruz Bay. These hogs are not
fenced off, so animals periodically wander into surrounding areas, including National Park lands, and
became feral.

The total non-native wild hog population on St, John is known to oscillate widely between climatic
episodes. During drought years, hog numbers have been estimated to be between 200 and 300. Under
normal rainfall years, numbers have been estimated to be as high as 800 animals; which impact
approximately 55% of Virgin Islands National Park. The proposed action is intended to address the
potential for hogs spreading into new areas, especially now that several populations are established on the
northern portion of the Park, mitigating current impacts, and sustaining a near-zero population to limit
future impacts.

Wild hogs have thrived in Reef and to a smaller degree in Lameshur watersheds since the Park was
established. The suspected origin into the Park was the Susannaberg area near the Public Works facility,
where even now hogs wander up Centerline Road and migrate down the L’Esperance Trail into Reef Bay.
While wild hogs have established breeding populations in these areas, none occurred elsewhere in the
Park.
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Currently, wild hogs inhabit four Park watersheds. The success of the wild hogs in populating the Park
can be attributed to the lack of natural predators, the prolific reproductive nature of the species, and the
fact that they are opportunistic omnivores. There are no practical methods to census wild hogs and the
population can fluctuate drastically with available food resources.

The effects of wild hogs on park resources are multifaceted and result from their movements, habitat
utilization and food habits (Ackerman et. al. 1978; Barrett and Stone '1983; Bratton 1974 and 1975). Of
greatest concern are the destructive effects hogs have on natural ecosystems and native components of
those ecosystems. Hog rooting behavior profoundly disrupts natural communities, individual species
populations, forest successional patterns and forest nutrient cycles. Rooting adjacent to small streams and
springs often results in high rates of soil erosion, which severely affects aquatic habitats. Rooting and
wallowing by hogs detrimentally affect the aesthetic and wilderness values of the Park.

Wild hogs have both direct and indirect effects on the flora of the Park variety of plant species, including
some that are rare, threatened, endangered or endemic to St. John Island are eaten, trampled or uprooted
by hogs (Bratton 1975). Hog rooting in dry evergreen woodlands, dry evergreen scrub, thorn and cactus
scrub, moist forest formations, early successional vegetation, and coastal wetlands may reduce understory
cover by as much as 95 percent of normal ground density, resulting in changes in forest structure and
composition.

Wild hogs negatively affect the fauna of the Park through predation, habitat alteration and competition for
food. Hogs may prey upon one Territorially endangered and threatened animal species, the Slipperyback
Skink (Mabuya inabouia). Areas uprooted by hogs undergo notable declines in small mammal and
reptile populations (Singer et. al. 1982). Wild hogs are in direct competition with other animals for
insects, earthworms and other invertebrates and compete with native species for other available food
resources. Hogs may consume the eggs, chicks and adults of such Territorially endangered species as the
Bridled Quail Dove, Bahama Pintail Duck, and the West Indian Nighthawk.

All Federally and territorially listed species require some level of protection and monitoring (see
Appendix A, List of Endangered Plants and Animals of the U.S. Virgin Islands). Wild hogs and European
boar are seriously threatening the sole, small remaining populations of the Endangered St. Thomas
Lidflower (Calyptranthes thomasianum) and Marron Bacora (Solanum conocarpum), which has been
proposed for listing. Rooting and grazing by hogs was a factor in the decline of these species. Non-
native hogs potentially impact twenty-five territorially threatened and endangered listed plant species.

Wild hogs also serve as co-hosts with native wildlife and livestock for infectious and parasitic diseases.
Hog cholera, swine brucellosis, trichinosis, foot and mouth disease, African swine fever, and pseudo-
rabies are all diseases that may be transmitted from wild hogs to livestock. A variety of arthropod,
protozoans, helmith parasites also have been found from the Park, including, ticks, lice, protozoa, kidney
worms, esophageal worms, stomach worms, intestinal worms, and lungworms which are common
parasites for both wild and domestic swine.

St. John Island contains a rich archeological record of the Taino Indian culture contained in 22 recorded
sites, with the earliest human occupations dating nearly 4,000 years ago. A systematic and thorough
archeological survey of the entire island, however, would result in the discovery of hundreds of additional
sites. Sites range from isolated artifacts to huge, stratified sites spanning a period of 4,000 years. The
large number, diversity and relatively undisturbed nature of the island sites provide excellent research
opportunities for archeological investigations into human adaptation in a context of changing
environments and cultural conditions. Wild hog rooting has damaged a number of island sites, such as
Cinnamon and Reef bays. Hog rooting to a depth of three feet has been noted in a number of sites.
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Hog rooting in the upper layers of deeper, more complex stratified sites profoundly disturbs time and
spatial relationships and destroys the context of the information contained in these sites. Continued hog
rooting of archeological sites on the island would result in the loss of integrity, and ultimately loss of the
values which make the St. John Island archeological sites eligible for inclusion in the National Register of
Historic Places.

The long history of grazing by non-native ungulates has greatly accelerated erosion of soils on St. John.
Large areas have been denuded of vegetation and are eroded down to bedrock. Rooting by hogs exposes
substantial sections of land to erosion by water and wind. Erosion and rooting cause disturbance to
archeological sites that have long been protected by vegetation.

The NPS officially curtailed illegal hog hunting in the late 1980’s. Within about 3 years, interpreters and
visitors began to complain about “hog harassment” along the popular Reef Bay Trail. By 1995, extensive
damage from hog rooting had occurred along much of the 1.5-mile trail. Also by this time, many animals
were observed at the Virgin Islands Environmental Resource Station facility, where hogs used to be very
rare.

Program Objectives: Park-wide Sustained Reduction. The NPS proposes to implement a wild hog
management program for Virgin Islands NP. The overall objective of the hog management program is to
manage the Park according to NPS mandates and guidelines. This can be accomplished by preventing
hogs from interfering with the natural processes and perpetuation of natural features and native species,
halting range expansion of hogs, and preventing the threat to public safety from hogs on trails within the
Park.

The Virgin Islands National Park General Management Plan (1983) and Resources Management Plan
(1999) identified the need to remove non-native animals and exotic pests from St. John Island. The
objectives for management of non-native wild hogs within Virgin Islands National Park, include:

1. Protect the native species and natural processes of the Park ecosystem by reducing the
impacts of wild hogs on these species and processes.

2. Protect critical habitat of rare, endangered, and endemic species, and reduce wild hog impacts
on identified areas that are particularly vulnerable to grazing and rooting.

3. Protect rare, endangered and endemic species, which are presently or potentially impacted by
activities of wild hogs.

4. Ensure the opportunity for visitor experience of undisturbed natural processes by reducing
the effects of wild hog activity upon aesthetic and wilderness values of the Park.

5. Protect public health by monitoring wild hog populations and individual animals for possible
diseases communicable to humans, livestock or wildlife.

6. Minimize adverse effects of wild hogs, and control methods upon resources adjacent to the
Park.

7. Conserve archeological sites threatened by accelerated erosion by wild hog rooting.

8. Initiate conservation and restoration of soil resources damaged by the activities of wild hogs.
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9. Control and reduce the spread of invasive, non-native weeds caused by the activities of hogs.

I.C. PARK LOCATION AND SETTING

Virgin Islands National Park is located near the Tropic of Cancer in a group of small islands known as the
Lesser Antilles that separate the Caribbean Sea from the Atlantic Ocean. The most northwesterly of this
clustered island chain are the Virgin Islands of the United States and Great Britain, and approximately
113 kilometers (70 miles) to the west, the U. S. Commonwealth of Puerto Rico. The U.S. Virgin Islands,
made up of three main islands and 57 smaller, mostly uninhabited islands and cays, are found near the
crossing of 18 degrees north latitude and 64.5 degrees west longitude. The island of St. John (52 square
kilometers or 20 square miles) is the smallest and least developed of the three main U.S. owned Virgin
Islands. St. Croix (218 square kilometers or 84 square miles) lies approximately 64 kilometers (40 miles)
to the south of St. John, and St. Thomas (83 square kilometers or 32 square miles), lies about 4 kilometers
(2.5 miles) to the west.

Virgin Islands National Park comprises over half (2,816 hectares or approximately 10 square miles) of the
island of St. John. Established in 1956, the park was expanded in 1962 to encompass 2, 287 hectares (8.7
square miles) of the surrounding waters. Of the NPS land on St. John, either private interests or the
Virgin Islands government owns three square miles. In 1978, Congress authorized the addition of
approximately 135 acres on Hassel Island in the Charlotte Amalie harbor, St. Thomas to the Park. The
NPS has acquired most of the land on Hassel Island and has limited first right to match any offers on most
of the remaining private properties. The Virgin Islands government also owns lands on Hassel Island.
Also, on St. Thomas, approximately 15 acres in the Red Hook area are under park jurisdiction and, until
recently, served as the Park’s administrative headquarters; and approximately five acres at Wintberg for
administrative purposes.

Because of its internationally significant natural resources, Virgin Islands National Park was designated
an international biosphere reserve in 1976 and is one of the few biosphere reserves that has both marine
and terrestrial resources. The Park was included in the United Nation’s Biosphere Reserve System as a
representative example of Lesser Antillean cultural and natural ecosystems.

Virgin Islands National Park contains examples of most tropical Atlantic terrestrial, coastal and marine
ecosystems. These include various examples of subtropical dry to moist forest, salt ponds, beaches,
mangroves, seagrass beds, corral reefs and algal plains. Terrestrial topography is quite dramatic with
average slopes being 30 percent. The highest elevation at Bordeaux Mountain (1,277 feet above sea
level) peak plunges sharply to the sea over a distance of three-quarters of a mile. Rock petroglyphs,
middens and three settlements are several of the remains of prehistoric cultures found to date. European
settlement patterns and plantations systems significantly altered St. John’s biology and ecology by
removing native forests, building structures, terraces, rock walls and roads, and importing vegetation and
mammals. The plantation settlements took advantage of the labor of enslaved Africans. The last four
decades have brought considerable change on St. John through the development of vehicular
transportation and roads, resorts, and other tourist facilities.

For most of the year the temperatures are in the seventies and range from the mid-sixties in the winter
months (November-February) to highs in the high eighties in the summer months (July- September). All
precipitation is in the form of rainfall. The average annual rainfall in the Virgin Islands is only about 41
inches, but variation from year to year is considerable. The average on St. John is from 35 inches of rain
on the south and East End to 41 inches in the interior. During the year the rainfall pattern shows an
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erratic distribution. It varies from a fraction of an inch in a dry month to as much as 18 inches. Unlike
other regions in the tropics, the Virgin Islands do not show marked climatic seasons except perhaps more
precipitation in the so-called rainy seasons (May and June and September through November). Water
conservation is a way of life in the Virgin Islands. The prevailing winds for most of the year are the
South East Trades. The winds from this direction allow for slightly more precipitation on the north side
of the island than the south side and the higher lands more than the low.

In terms of visitor attractions, scenery, spectacular marine gardens and beaches are probably the most
significant features of Virgin Islands National Park. However, there are an estimated 250 historic
structures within the Park, most of them remnants of the Danish sugar plantation era, which are
increasingly popular with visitors. Over the past ten years, visitation to the Park has averaged
approximately 942,800 persons annually.
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Figure 1. Location of St. John, U. S. Virgin Islands
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II. CHAPTERII. DESCRIPTION OF THE
ALTERNATIVES

The National Environmental Policy Act (NEPA) requires that a reasonable range of alternatives be
developed to provide decision-makers and the public with a clear basis for choice (40 CFR 1502.14).
Case law has determined that reasonable alternatives include those that are technically and economically
practicable and feasible, using common sense, rather than those that are simply desirable (46 CFR 18027,
Forty Most Asked Questions Concerning CEQ’s NEPA Regulations).

The alternatives detailed below were developed to focus on issues identified by resource specialists with
the NPS, wild hog eradication experts and other control experts, government regulatory agencies, and the
public. Chapter VI, Consultation and Coordination lists all agencies and organizations that may have
provided input regarding the proposed action.

This chapter describes the alternatives that were analyzed in this environmental assessment for reduction
of non-native wild hogs within Virgin Islands National Park. Following a brief description of control
techniques, the alternatives for wild hogs are (1) no action, and (2) reduce wild hogs within VINP and
sustain a near-zero population, preferred alternative. The action would be accomplished through fencing,
baiting, trapping, shooting and periodic hog removal. The description of the environmentally preferred
alternative is located in the document after Alternative 2.

As required by NEPA, Alternative 1 is included as a “No Action” alternative, serving as benchmarks
against which other action alternatives can be compared. This alternative represents the state of the
management of these non-native wildlife populations within Virgin Islands NP now. Chapter 11.A.2.
contains a section that explains the rationale for dismissing other methods or alternatives from
consideration.

II.A. Non-native Wild Hogs Control Alternatives

I1.A.1. Non-native Wild Hogs Implementation Plan

This section describes available control and related techniques and methodologies for non-native wild hog
control in the Park, including fencing, shooting, baiting, trapping, snaring, dogs, chemical restraint and
radio-telemetry. Limited use of field volunteers for hog collection is addressed. Final disposition of
collected animals including land burial and charitable meat donation are included. The section concludes
with a section describing public outreach, information and education. The term collect as used in this
document refers to a captured or dispatched animal.

Fence Research Exclosures

Fencing is economical for small areas and, therefore, is directed toward fragile or unique habitats within
the Park. Currently, 26 special protection areas in VINP have been identified and remain unfenced. A
network of long-term ecological monitoring plots, representing a range of stand ages and land-use
histories, has now been established in each of the following forest types on the island: upland moist,
gallery moist, dry evergreen woodland and dry evergreen scrubland. Peter Weaver (1999) has established
16 plots in the dry evergreen and moist forest of the Cinnamon Bay watershed; the New York Botanical
Garden has three plots covering upland moist, gallery moist and dry evergreen woodland; and the
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Smithsonian has two plots covering dry evergreen woodland and dry evergreen scrubland. In addition,
the USDA-NRCS has five long-term plots in the Lameshur and Cinnamon Bay watersheds to measure
soil temperature and moisture. Information on forest regeneration, tree seedling growth, changes of
species composition and forest structure are gathered by researchers through Memorandums of
Understanding, Cooperative Agreements and direct National Park Service funding.

Fencing of these areas would provide an immediate protection solution and must be maintained to prevent
hog encroachments. Other endangered, rare or unique concentrations of plants or animals would be
identified for protection as warranted. The need for special protection fencing is dependent upon:

accurate identification and location of resources requiring protection
installation damage must be less than hog damage,

non-target wildlife movement must be unimpeded, and

maintenance must be guaranteed.

el

Fencing would be constructed from vinyl-coated galvanized chain-link fence with 7-foot metal spade
posts manually driven 2 — 3 feet into the substrate and appropriately spaced. Diagonals near gates would
provide stability and the use of cement would be none to minimal.

Fence Selected Areas of the Boundary

Ungulate-proof fences would be considered for installation to restrict their access to Parklands
immediately adjacent to Herman Farm, L’ Esperance and Catherineberg, where new animals can easily
reenter the Park. Other possible areas include portions of Leinster, Brown and Lameshur bays, the NPS
Range and Rams Head. Where necessary restricted-access, ungulate-proof gates would be installed and
maintained. During fence installation, the opportunity would be used to collect subsurface archeological
information on a relatively systematic basis by mapping and shovel-testing the post holes as they are dug
and before the posts have been inserted and holes covered over. Access to VINP gates are controlled
through the Law Enforcement and Maintenance divisions.

Installation of fence material would be conducted following consultation with hog farmers. Their
assistance and cooperation would be solicited and encouraged throughout the ongoing hog reduction
program. Enhanced community outreach would be an important and ongoing component, as well.

Use of Local Field Volunteers

The Volunteers-In Parks (VIP) program would possibly be used to involve a limited number of residents
to share their knowledge and hunting skills and labor to assist with specific hog collection activities.
Local knowledge would be gathered from island residents regarding trap design and manufacture and
placement, seasonality, timing and bait choice. This program responds to a cultural tradition that includes
a long history of hogs on the island and what is known archaeologically about enslaved Afro-Americans,
and others, supplementing their diets (at least in some areas of the Americas) through hunting, fishing,
and trapping.

VIP’s authorized by VINP would participate under the exclusive direction and authority of the Park
Superintendent (or his designee); such VIP’s would be prohibited from using firearms and must
participate within the strict guidelines established by the NPS and USDA Program Coordinators. VIP’s
may be used to install and maintain fences near the VINP boundary.

Baiting
Baiting would take place with careful monitoring to ensure consumption by target species. Various small
bait stations would be established in each of the four watersheds: Maho, Reef, Lameshur and Cinnamon.
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They may or may not operate concurrently depending on available personnel and climatic conditions.
Temporary bait stations would be initially established within or near areas of high hog concentrations as
determined by track and scat data. No specific bait is considered ideal for wild hogs; therefore, traps
would be initially baited with shelled corn, although other baits may be tested. Water may be considered
for use as part of the bait scheme. As animal concentrations change and move within a watershed, bait
station locations would also change. Because hogs are very mobile between wet and dry seasons we
anticipate the use of relatively mobile bait stations. Hogs would not bait into an area but with bait, they
may become concentrated in an area.

During the bait station acclimation period, scat and track analysis would allow field personnel to estimate
the population size using the bait station. As animals are removed from the surrounding area, those
numbers could be compared with the initial population estimate to determine and approximate reduction
percentage for the general area. Careful data gathering and record keeping would be supplemented with
photography.

Traps and Snares

Initially, traps and snares represent the highest number of animals collected for the least amount of human
effort. Therefore, a few different models or techniques would be employed to collect hogs, including
single and multiple (corral) live traps, drop nets, and snares. Trap success is a function of natural food
availability, environmental conditions, hog densities and distribution, trap placement, trap design, age and
previous trapping activity (Fox and Pelton 1977). Portable, chain-link single-catch traps have been the
most practical and efficient traps for capturing wild hogs in many areas. These may be constructed for
remote use in this program, in addition to the multiple-catch corral trap envisioned to capture the majority
of trapped hogs in this program. Live-capture traps may be assembled in the field and dismantled for
movement to a new site. While live capture traps are more expensive to obtain and use, they are preferred
over kill traps.

Guidelines for trapping wild hogs include:
1. Trap inspection within 12 hours maximum,
Trap placement remote from visitors,
Plot trap locations on topographic maps using global positioning system (GPS),
Carcass disposition away from visitor access areas, and
Coordinate trapping efforts through the Resource Management office.

kv

Rigid, heavy gauge welded wire panels measuring 4 x 8 feet would be wired together and fastened to an
independent, one-way door. Three panels form a triangular corral trap capable of holding several
animals.

Although trapping is an effective method of control and can account for the majority of hogs removed
from a Park, it has some limitations. For example, some animals may be “trap shy” and may not enter
traps regardless of bait type or trap location. In addition, it is difficult to transport traps to some areas of
the Park due to the remote and rugged terrain or without causing serious impacts to designated natural
areas. Finally, in terms of man-hours, trapping is very labor-intensive. Therefore, the most cost-effective
method for controlling wild hogs in the Park is a combination of trapping and shooting.

Live traps are the preferred method of capture; leg snares would be used in conjunction with independent
bait stations. Traps and leg snares would be inspected at maximum 12-hour intervals. Initial trapping
typically yield the highest ratio of animals collected over time, and this drops over time until the program
is no longer cost effective.
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Only if all else fails would neck snares be used. They would be constructed using slip-wire and secured
close to the ground along established corridors frequented by hogs and remote from human activity.
Wildlife conservationists consider these to be live traps for virtually all targeted wildlife captured.
However, white-tailed deer sometimes behave erratically and may readily suffocate and quickly (and
humanely) die. Capture and disposition of nontarget wildlife is addressed in a separate section below.

Animal Control Agents
Wild hogs would be collected from lands within or immediately adjacent to four Park watersheds: Maho,

Reef, Lameshur and Cinnamon. However, hogs would possibly be collected from any Federally owned
land within the authorized Park boundary.

Trained and certified animal control agents would collect wild hogs on the ground or from temporary tree
stands, with the possible use of the techniques and technologies described below. USDA APHIS and
NPS personnel would be qualified and certified for the centerfire rifle used to dispatch hogs. Firearms
used for this program would be equipped with telescopic scopes and silenced muzzles; their use would be
restricted to NPS property. Transportation of field personnel may include trucks, jeeps, horses, all terrain
vehicles and boats. Temporary tent camps may be established in remote areas.

All wildlife collection operations would be closely coordinated with Law Enforcement, Interpretation
Rangers, and Maintenance personnel to ensure maximum safety to residents and visitors. Direct
reduction activities would be well organized by NPS and USDA Program Coordinators. NPS law
enforcement personnel and others would ensure proper closure and visitor clearance from each area.
Personnel safety would be of greatest concern at all times. Each team would be equipped with both a
two-way radio and cellular telephone linked through the newly renovated VINP radio system. A full-time
NPS dispatcher would ensure smooth communication between all field personnel.

Tracking Dogs
Use of well-trained and experienced tracking dogs can be extremely cost effective when seeking to

remove a small number of remaining, trap-shy individuals. Use of dogs would be considered for
humanely collecting individuals where other alternatives have failed. The removal of every possible hog
from remote densely vegetated locations would possibly require the use of trained tracking dogs. These
specialized animals would be brought in from the U.S. mainland and maintained under strict control at all
times. Dogs would be under the control and guidance of USDA Program Coordinators and visitor safety
would be foremost in all operations. Every successful NPS hog reduction program on an island or in a
mainland environment has relied upon the use of tracking dogs to locate the last remaining hog. Tracking
dogs are being used at Great Smoky Mountains, Hawaii Volcanoes and Channel Islands national parks to
locate the last hog in steep terrain, and in dense brush and forest. Only if a decision or the opportunity to
capture the “last hog” is made will VIIS use tracking (“baying”) dogs, and only under the guidelines
stated above. They will only be used to locate hogs and not contact the hogs. As they will be under strict

control at all times, they will produce no impacts to ground-nesting birds. Dogs, prior to being
allowed in the Park, would be vaccinated for all commpbn canine
di seases. Owmers wuld be required to submt i nocul ati on
docunent ati on.

Chemical Restraint and Radio-telemetry

Because hogs are highly social animals, an animal equipped with a radio transmitter can lead field
personnel to remote locations where hogs congregate (Taylor and Katahira 1988; White and Garrott
1990). This method of locating animal concentrations in steep slopes and dense underbrush can be an
effective means to collect exotic hogs. Hogs used in this fashion are called Judas hogs. Before fitting an
adult hog with a radio transmitter, the animal must first be captured and restrained through injection of
chemical sedatives. The fastest, safest and most humane method to restrain hogs for attaching a radio
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collar is through chemical restraint. Standard large-animal restraint drugs would be used to temporarily
sedate trapped wild hogs USDA APHIS personnel have extensive training in the preparation and use of
chemical restraint and immobilization drugs for large (and small) animals throughout North America
(Kreeger 1997). Their experience includes many successful wild hog reduction programs.

Telazol is a combination of tiletamine and zolazepam and would be used in conjunction with Rompun to
reduce nausea (Kreeger 1997). Swine are particularly susceptible to overheating and would be kept in the
shade with provisions for wetting them down as necessary (IWVS, 1991). Intramuscular Telazol
injections would be administered by either a jab stick, blow gun or CO2 pistol to captive individuals in
corral or box traps. Fewer than five hogs would be collared in each watershed. Immobilization drugs and
drug delivery equipment would be restricted to employees responsible for hog management under the
direct field supervision of the Program Coordinators. These employees must have completed a Wildlife
Immobilization Practitioner Course as required by NPS-77-4. Immobilization drugs would be stored in a
locked safe and records would be maintained to include the date, amount used, purpose, and signature of
the user. Since Telazol and Rompun are listed as a Class II substances, all guidelines for use and storage
specified by the Drug Enforcement Administration would be followed (Fowler 1978). Radio-collared
animals would be monitored at least twice a year to detect and remove ingress animals into the control
units (Hegdal and Colvin 1986; Kurz and Marchinton 1972; Kreeger 1997). At the very end of the
control program, the Judas hogs would be collected and Phase III monitoring would commence.

Handling Captured Hogs
The principle weapon of the hog is teeth. Immature hogs have sharp, needle-like deciduous teeth that

inflict nasty wounds that are septic and serious. Adult swine tear flesh easily. They have extremely
strong jaws capable of crushing bones. Boars also develop elongated canine teeth called tusks, which are
fearsome weapons capable of disemboweling a horse and certainly a person. The sow with a litter is a
formidable, menacing animal and should be approached with caution (Fowler 1978).

It is impossible to safely and humanely handle an unrestrained hog in a large enclosure, whether adult or
immature, without a squeeze chute or chemical sedatives. The hog is moved into a small pen by driving,
or enticing it into the small enclosure with feed, either individually or as a group (Birmingham 1983).

Capture and Disposition of Non-target Wildlife

The live capture and snare traps proposed for use in this program are relatively species specific.
Moreover, they are widely considered live traps, which means the majority of trapped animals and
especially the targeted species, are found alive. Both target and non-target species are generally found
uninjured or only moderately injured in the snare. A minor amount of injury is impossible to avoid, while
every reasonable measure would be employed to reduce injury and suffering of both target and incidental
wildlife captured throughout the reduction program. These methods are more expensive to obtain and
use, but are preferred over leg snares or kill traps, because they are more humane when used properly.
The nontarget wildlife that might become incidental targets includes the following non-native species:
white-tailed deer, goats, sheep and burros. These four exotic species have been selected for extensive
population reduction programs, albeit their NEPA compliance documentation has only recently began.
Nevertheless, few if any of these species are expected to be found in the traps or snares. Capture of
burros would be extremely rare and those would be released. Other non-native species would be
humanely collected.

Final Disposition

Biological data would be collected on all captured hogs. Collected hogs would be humanely euthanized
and disposed of by burying in a shallow grave or donated to a public agency. Burial would occur in a
shallow grave at least 50 yards from streams, visitor access areas, trails, roads, or buildings, and may
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include a small portion of lime. Lime accelerates the rate of decomposition in the warm, moist
subtropical weather. A 300-pound carcass often completely decomposes within 10 days. These
opportunities would be permitted, scheduled and controlled through the Program Coordinators.

Use of By-products

Financially and logistically, neither the Park nor Territorial wildlife agencies have sufficient resources to
transport live or dead hogs across rough terrain or through dense vegetation for any large distance.
Therefore, hogs trapped in backcountry areas would be humanely euthanized and expeditiously buried on
land. Persons participating as Volunteer-In Park’s would possibly have an opportunity to keep a collected
animal for consumption.

Information and Education Actions

Public awareness regarding the wild hog reduction program would be promoted whenever possible. NPS
and USDA personnel would work with community leaders in an effort to maintain communication
avenues and resolve any problems.

There is also a need to convey information regarding wild hog management to Park visitors. Many
visitors are unaware that wild hogs occur in the Park, nor do they realize the devastating impact hogs have
on the ecosystems of the Park. Information and presentations in the form of posters, articles in the Park
newspaper, bulletin board fliers, exhibits, signs, brochures, and slide and video programs would be used
to address wild hog biology and management. A well-placed exclosure would be installed to show the
public the affect herbivores could have on vegetation.

NPS needs to continually work with hog owners to keep hogs at home; perhaps assist with the control
program implementation.

Ecological Research and Monitoring

Monitoring and assessment of key ecosystem components is an action that is included in Alternative 2.
Pre-reduction surveys for baseline data of hog damage would be conducted. Post-reduction surveys of
affected areas would be conducted in order to measure reduction in damage due to the control of non-
native hogs.

During the bait station acclimation period, scat and track analysis would allow field personnel to estimate
the population size using the bait station. As animals are removed from the surrounding area, those
numbers could be compared with the initial population estimate to determine and approximate reduction
percentage for the general area. Careful data gathering and record keeping would be supplemented with
photography.

Monitoring programs would focus on the disease status of wild hogs and long-term impacts to vegetation.
The presence and status of disease organisms in wild hogs should be investigated every five years.
Fruiting cycle surveys would also be used to monitor food availability and distribution. Results of these
surveys would be used to ascertain hog movement and to aid in developing control strategies. Long-term
monitoring involves the maintenance of permanent hog exclosures in areas containing long-term
vegetation data.

Research efforts would concentrate on the natural history, population dynamics, and impacts of wild hogs
on the Park ecosystem. Future research relating to wild hogs would be systematically identified and
conducted as needs are identified the prioritized. Some disease and parasitism investigations would also
be carried out. Research relating to wild hogs would provide information useful in refining control
techniques, population censusing, and habitat utilization modeling (Brisbin and Mayer 2001).
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I1.A.2. Alternatives Considered but Eliminated from Detailed Analysis

Sequential Park-wide Reduction by Fenced-Zone-Removal (Install Ungulate-proof Fences on
Parklands and Reduce Wild Hogs within the Fenced Areas). One method used to prevent re-
colonization of Parklands by wild hogs is to construct permanent barriers to their dispersal. This method
is practiced where eradication is the objective. The method requires fencing small areas and eliminating
animals from within the fenced exclosure. Exclosures without hogs are joined to create larger hog-free
areas. This measure, although effective, would be impractical and unfeasible to implement on St. John
for many reasons. The primary reasons why this method is entirely impractical are cost, boundary
surveys, cultural impact mitigation, archaeology inventories and data recovery, resident and visitor
access, maintenance, and delay of available funds. Finally, the method would take over ten years to
implement and could be entirely compromised by the introduction of a single pregnant sow. The method
would be most effective in areas with few inholdings, a clear boundary, limited access and substantial
financial and maintenance resources.

Initially, the Park would be required to request funds by line item, which is a ten-year cycle. Next,
several hundred thousand dollars would be required for an updated boundary survey. Then, extensive
archaeological surveys and data collection would need to be conducted. The terrain on St. John is very
rugged, which greatly increases the expense and difficulty associated with construction and maintenance
of fences. Several hundred inholdings within the authorized boundary would substantially increase the
amount of fencing, and gates required to guard against private livestock escaping into Park lands from
within or adjacent areas. The aquatic boundary alone is approximately 75 miles. Maintenance and
financial costs and access considerations negate this option from consideration.

Once the fences and gates were erected, however, and adequately maintained and the animals removed,
this alternative is the most effective in assuring that the Park remains protected from large non-native
animals. This is important if the public fails to restrain their livestock to their private lands. Fences
would be constructed to exclude non-native animals from all long-term monitoring plots, some
campgrounds, and limited selective areas of the boundary where new animals can easily reenter the Park
(Herman Farm, L’ Esperance and Catherineberg).

Boundary fencing has been an important management tool for controlling wild hogs at Hawaii Volcanoes
National Park (Barrett 1984). Over 100 miles of boundary and interior fences, which cost over $2 million to
construct, are the key asset in the ungulate control program of this national park. Seventy miles of hog-proof
fences are inspected monthly and 30 miles of goat-proof fences are inspected every two to six months. Minor
repair work is need on small sections of fence following inspections, particularly after tree falls and washouts.
Fences need to be replaced every 5 to 35 years depending on their location and exposure. Fences in high rain
fall areas or directly exposed to volcanic fumes on the east and southwest rift zones or to salt spray near the
coast require replacement more frequently than others (Resources Management Plan, Hawaii Volcanoes
National Park 1999). A systematic effort is underway to replace the most deteriorated fences in this national
park. Essentially all fences built in the 1970s and 1980s need to be replaced. Approximately 19 miles of the
most deteriorated fences were replaced in 1995-1999. An additional 28 miles of older fences needs to be
replaced in the near future.

A hog-proof fence has been proposed at the boundary of Great Smoky Mountains National Park, where
hogs have historically entered the park. It has been proposed that such a fence would impede wild hog
immigration into areas where hog control has been effective.

Fencing the boundary has merit, but is distasteful, particularly if visitors frequently encounter it. Fencing
the Park boundary would also be prohibitively expensive. For example, Goatcher (1989) estimated it
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would cost $2,160,000 to fence 60 miles on Santa Rosa Island, Channel Islands National Park in
California. Fence maintenance, also, would be a major concern since falling trees, vandalism and the
corrosive moist ocean salty environment are expected to increase maintenance costs. Fence design must
also be considered in order to prohibit hog entry but minimally impede the natural ebb and flow of native
animals into and out of the Park. Finally, the fencing effort could be neutralized if people physically
reintroduced hogs back into controlled areas. Based on the Channel Islands estimate we conservatively
estimate the cost of installation and gate access to be $ 7.5 million dollars in 2003. Unfortunately, these
monies would not be available for several years, while impacts continue to increase. Moreover, the
impacts to vegetation, cultural and historical resources, visitor mobility and user degradation, tremendous
ongoing maintenance costs and ineffective method to permanently restrict hog encroachment.

Because hogs aggressively root, fencing designed to prevent hog encroachment would be especially
expensive to install on St. John, and the buried portion would require frequent replacement. Aside from
the high cost to fence, one major drawback is that a single pregnant sow can soon repopulate a watershed
if inadvertently reintroduced.

Hog removal would occur in each of these management units on a sequential basis. Complete reduction
would be achieved in each of the units in a coordinated effort lasting approximately three years using
trained, professional direct reduction experts. Areas experiencing reductions would be closed to the
public temporarily. It is the goal of this program to complete this effort in a speedy, humane fashion to
reduce prolonged impacts to the island during the reduction campaign. The establishment of fenced zones
would allow greater flexibility in the duration of the overall program, however the risk of failure is
increased substantially when the program is projected over many years.

Fences would be constructed of either triple-galvanized steel or special alloy metals to resist corrosion in
the warm moist saline environment of St. John. This fence type has been demonstrated to be effective in
Channel Islands National Park and Hawaii Volcanoes National Park’s for several years.

Live Capture of Non-native Hogs and Relocation to Another Island. Non-native hogs, like all
animals wild or domestic, are susceptible to a wide range of infectious and parasitic diseases. While
some of these diseases are specific only to hogs, others are shared with other animals, including some that
are shared with humans. Millions of dollars have been spent in an effort to rid the United States of these
wildlife and human plaguing diseases. Agencies considering actions that could increase the potential for
transmission of these diseases are highly discouraged from doing so. Therefore, this alternative has been
rejected.

Use of Poison. There are a number of toxicants which can be effective as part of a reduction program.
However, each of the potential poisons could negatively affect non-target species. It would be very
difficult to protect non-targets from incidental poisoning. Additionally, there are rare, threatened and
endangered species which would be threatened by increased mortality from poisons. For these reasons,
poisons would not be used as a tool in the reduction of non-native hogs. Bait stations for hogs are too big
to restrict access for smaller animals or dogs, etc.

Use of Contraceptives or Sterilization. Contraception or sterilization could be relatively benign
methods to reduce non-native hogs from an area. Unfortunately, birth control technology is presently
inadequate to achieve reduction, or even control, of non-native hog populations. Currently, there are no
effective sterilization methods or contraceptives for non-native hogs. Most contraceptives are short-term
and require annual re-treatment. The methods are used in conjunction with eradication efforts. Where the
goal is not to remove every animal, the few sexually active animals readily repopulate an area and thwart
the expensive operation.
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Public Hunting on NPS Property. Allow hunting by members of the public, similar to hunting in
National Forests or on Territorial lands. VINP enabling legislation prohibits the Superintendent from
authorizing public hunting within the Park (36 CFR 2.2).

Recreational hunting can achieve control or reduction of animals that have a relatively low reproductive
potential. However, animals with high reproductive potentials, such as hogs and rabbits, are much more
difficult to control and require a well-focused, comprehensive and sustained effort by wildlife reduction
professionals.

Biological Controls. The use of biological controls, such as introduced hog predators, is incompatible
with NPS management policies.

I1.A.3. Alternative 1. No Action, Continue Current Level of Management

Under this alternative, no reduction efforts would be used on the non-native wild hogs within the
boundaries of Virgin Islands National Park. Their population numbers would continue to rise and fall
with the seasonal and long-term availability of food resources. Hogs would continue to impact island
vegetation and wildlife including endemic and Federally and Territorially listed plant and animal species.
Impacts to native plants and animals, and native plant and animal communities from hogs have been well
documented in the literature (Barrett and Stone 1983; Bratton 1974b; Griffin 1978; Singer and Ackerman
1981; Singer et. al. 1982 and 1984; and Tate 1984).

If left unchecked, hog populations would be expected to increase throughout the Park. In 1998, hogs
were found in only two watersheds, Reef and Lameshur. During the next three years, they immigrated
into the Cinnamon and Maho watersheds. From these new locations, hogs would readily move into
adjacent watersheds, causing irreparable damage to sensitive natural and cultural resources. Hogs also
pose serious threats to public health and safety and pose severe environmental damage to cultural and
natural resources.

Under the No Action alternative, NPS would continue to animal-proof trash receptacles, dumpsters and
buildings at campgrounds, day use sites, concession areas, Park overlooks, and employee housing areas
and collect trash on a regular basis. Last year, Virgin Islands NP installed about 100 animal-proof trash
containers (at a cost of about $75,000) at all Park sites except the major concession operations at Trunk
Bay and Cinnamon Bay to collect both refuse and recyclables. In fiscal year 2002, the NPS requested
$30,000 in funding to purchase and install an additional 20 animal-proof trash containers at major
concession locations (eight at Trunk Bay and twelve at Cinnamon Bay) to collect both refuse and
recyclables. Also in 2002, NPS has contracted for the construction of a one-mile long burro exclusion
fence with four barbed-wire strands around the perimeter of the Cinnamon Bay Campground at an
estimated cost of $67,000 that is not designed to also exclude hogs.

I1.A.4. Alternative 2. Reduce Wild Hogs within VINP and Sustain a Near-
zero Population, Preferred Alternative

The program goals for the Preferred Alternative include:

1) Substantially decrease the wild hog population throughout the Park to a near-zero level; and
2) Monitor and remove hogs periodically, and maintain fences indefinitely.
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Under this alternative, the non-native wild hogs would be controlled from within the boundaries of Virgin
Islands National Park. The goal would be to humanely and substantially reduce their population
throughout the Park and sustain the reduction through monitoring, periodic removals and fence
maintenance.

The National Park Service and the USDA APHIS Wildlife Services (WS) Division as lead cooperating
agencies would conduct the initial reduction of non-native hogs (Alternative 2). Each agency would have
a Program Coordinator and this team would manage and supervise the program. The Virgin Islands
Department of Planning and Natural Resources, Division of Fish and Wildlife (VIDPNR); and Virgin
Islands Department of Economic Development and Agriculture (VIDEDA); would play an advisory role
with various portions of the planning and implementation of the reduction, mitigation and monitoring
portions of the program. All personnel involved with this program would follow the mitigation measures
described in this document for the protection of resources.

The primary tools for hog collection would be live traps, shooting and snares. During the peak period of
the hog reduction program, it is estimated that an increase in personnel and vehicles on St. John Island.
They would be housed, to the extent possible, in government housing on NPS owned property.
Temporary tent camps may be established to facilitate operations in remote areas. Horses or all terrain
vehicles may be used for transportation.

The techniques and tools for achieving the reduction goal would be similar to those described under
Alternative 2, and are consistent with other models of reduction such as were used on Santa Rosa Island
and Santa Cruz Island (NPS 2001) in Channel Islands National Park and Hawaii Volcanoes National
Park.

Steps Required for Park-wide Wild Hog Sustained Reduction

Under this Alternative, the reduction program would occur in three phases:

1) Administration, infrastructure acquisition, and fencing;

2) Collection using baits, traps, dogs and contract hunters; and

3) Monitoring for remnant wild hogs, periodic hog removal, education, record keeping and fence
maintenance.

Phase I — Administration, Infrastructure Acquisition and Fencing (Approximately I year)

This phase would require approximately one year to complete once environmental compliance is met.
This year would be used to hire or contract with personnel, purchase supplies and equipment, establish
adequate communications, construct live-traps, and fence especially vulnerable long-term monitoring
plots and begin selective fencing near limited areas of the boundary where hogs can easily reenter the
Park.

Consensus building would be established during the NEPA process, continued into Phase I and sustained
indefinitely. A strong bridge would be established and strengthened between the NPS, USDA-Wildlife
Services and VI Department Economic Development and Agriculture (VIDEDA). Key groups or
officials may facilitate this crucial bridge, including Friends of VINP, the St. John Community
Foundation, VI Department of Planning and Natural Resources, the St. John Rotary Club, and the Island
Administrator.

Fences would be constructed to exclude non-native animals from all long-term monitoring plots and
limited selective areas of the boundary where hogs can easily reenter the Park (Herman Farm, L’
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Esperance and Catherineberg). Because the origin of hogs into the four impacted watersheds is well
established from hogs constantly roaming portions of Centerline Road (see page 20), selective fencing
and possible gating would prevent future encroachments from this area.

Local non-government organizations (NGO’s) with guidance and assistance from the NPS and USDA
would develop a comprehensive community outreach strategy. This outreach serves to inform, advise and
educate the St. John community and island visitors about hogs and the ecological damage a small group
of hogs can inflict on a small, remote subtropical island. The community would be advised of the global
problems germane to introduced hogs as well as the potential economic loss to the U. S. Virgin Islands if
no action is taken to reduce their population.

Phase II — Collection Using Baits, Traps, Dogs and Contract Hunters (2 to 3 years)

Initial scoping and observation conducted in Phase I and before would allow Program Coordinators to
determine where to concentrate their resources. Several methods or techniques may occur
simultaneously, but new methods would be used later in Phase II as more hogs become trap-shy. At that
point, radio-telemetry and dogs may be employed to collect additional hogs. After a hog is collected
using a firearm, carcasses would be disposed of in a shallow grave after being treated with lime to
accelerate the rate of decomposition in a warm, moist subtropical environment (please see Final
Disposition (pages 23) and Use of By-products (page 24)). Fence installation would be completed in
areas designated for selective fencing while minimizing any damage to cultural sites and structures.

A relatively fast initial hog population reduction campaign is envisioned for each watershed. Due to
logistical factors, watersheds may be paired and worked simultaneously, e.g. Maho -- Cinnamon and Reef
-- Lameshur. Phase II would possible take approximately 2 to 3 years. Baiting in conjunction with
snares, single-capture and corral traps would be employed systematically throughout each watershed.
Areas of high hog concentrations would be targeted first. Hog movements would determine where the
collection efforts must then be focused. Biological and ecological data would be recorded from each
collected animal. These data, field observation records and scat and track analysis would help determine
relative abundance for workers to establish a baseline from which to estimate and measure group
population dynamics.

Phase III — Monitoring for Remnant Wild Hogs, Periodic Hog Removal, Education, Record
Keeping, and Fence Maintenance (Ongoing, Indefinitely)

This phase would be an indefinite period of searching the Park for hog sign. If hog sign was detected,
NPS law enforcement rangers or certified resources management personnel would either trap and/or
humanely dispatch the animals as described in Phase II. As hogs immigrate into the Park from private
lands, they would be tracked and reduced. Long-term ecological monitoring to assess ecosystem change
due to hog reduction would continue indefinitely.

Monitoring for hog sign would continue throughout the life of the program. The primary purpose of the
monitoring is to determine the presence or absence of hogs. Water sources, which are preferred habitat
for hogs, would be a focus of the monitoring efforts, in addition to historical locations of high population
densities.

The partnerships established during the NEPA process in Phase I would be supported, maintained and
revived as key personnel change.  VINP Biological Technicians would monitor both the
“containment”(selective fencing) and “research exclosures” every 2 months. These technicians would
also monitor the four watersheds annually using transects and quadrats for hog sign. Monitoring would
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be particularly intensive in areas that previously had the highest hog concentration, as well as the bait
station areas. Detailed records would be documented from these areas and extend into an Excel exotic
mammal database.

NPS personnel using one or more of the previously described techniques would accomplish periodic
removal of hogs. NPS law enforcement and interpretation rangers, maintenance and resources
management personnel performing routine fieldwork would be provided with general “Exotic Species
Observation Sheets.” These people would be instructed on the animals of particular concern and
importance of reporting any suspected sightings, sign or activity, and be routinely notified by resources
management personnel to submit any documented sighting as soon as possible. Resources management
would develop and maintain an exotic mammal database to maintain and analyze the data.

I1.B. Environmentally Preferred Alternative

In accordance with Council on Environmental Quality (CEQ) regulations, Alternative 2 is identified as
the environmentally preferred alternative. The environmentally preferred alternative is defined by CEQ
as the alternative “ that would promote the national environmental policy as expressed in NEPA’s Section
101. Generally, this means the alternative that causes the least damage or most benefit to the biological
and physical environment and best protects, preserves and enhances historic, cultural and natural
resources” (46 CFR 18027, Forty Most Asked Questions Concerning CEQ’s NEPA Regulations).

As considered in this EA, Alternative 2: Reduce wild hogs within VINP and sustain a near-zero
population, is the environmentally preferred alternative due to its restoration of natural conditions
throughout the Park over Alternative 1. Of the alternatives analyzed, Alternative 2 best responds to NPS
mandate to preserve and protect unimpaired the significant resources for which VINP was established and
allows for appropriate use and enjoyment by the public. Potential adverse effects on natural and cultural
resources would be reduced over those in the no action alternative. By reducing the population of non-
native hogs inside the Park, adverse impacts to visitors, residents and natural and cultural resources would
decrease. The proposed reduction programs would produce minimal or no damage to Park resources or
threats to visitor and employee safety. Collectively, hog populations pose a very large threat to the native
natural resources, long-term resource management programs of the Park, and visitor health and safety.

The Preferred Alternative would cause the least damage to the biological and physical environment and
best protect, preserve and enhance the Park’s historic, cultural and natural resources. Consequently,
Alternative 2 would best fulfill NPS’s statutory mission and responsibilities; best meet the purpose and
need for a Sustained Reduction Plan for Non-native Wild Hogs; best respond to the issues identified
through public and agency scoping; and achieve the best balance of environmental, visitor experience,
public safety, economic and other factors.
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III. CHAPTER III. AFFECTED ENVIRONMENT

IIILA. NATURAL RESOURCES

This section of the Environmental Assessment describes the status of baseline information from
inventories, monitoring and research projects. NPS-77, "Standards for Natural Resource Inventory and
Monitoring", and the 71997 Inventory and Monitoring Implementation Plan by the Biological Resources
Division, USGS were also used as sources of information. The discussion of the affected environment is
not a complete description of the program area. The section portrays the significant conditions and trends
of the resources that may be affected by the proposed program or the no action alternative.

Wetlands and Floodplains

Several guts or gullies have been known to have permanent pools of freshwater, some of which still
contain small populations of several species of shrimp and fish that were once a delicacy among local
residents. Guinea and Fish Bay guts still have populations of shrimp (Macrobrachyum sp., Atya sp. and
Xiphocaris sp.). In addition, one or two species of gobies and Mountain Mullet (Agonostomus
monticola). Little is known about these populations or their dynamics. Populations are undoubtedly
greatly reduced due to upstream discharges from commercial activities in the Susannaberg area (e.g.
Moses’ Laundromat, Majestic Construction, etc.).

The pattern of rainfall and soil type is critical to recharge streams or aquifers. Brief showers do not
significantly add to recharge. To create stream flow, 13 to 25 millimeters (2 to 4 inches) in a single
rainfall are necessary with a resultant 20-75% surface runoff flow.

Two intermittent streams, Guinea Gut and Fish Bay/Battery Gut, are both outside the park on the south
shore. Other smaller intermittent streams and many watercourses carry storm runoff for a short time after
heavy rainstorms transporting sediment to the sea. In most cases, the streambed and adjacent floodplain
re-stabilize over the years. If changes are made to the cross section, grade, plane or profile of the stream
or adjacent flood plain, sediment loss occurs and restabilization must take place. In most cases,
construction and changes in land use can be a major disruptive event increasing erosion and sediment
transport.

Mangrove habitats are the equivalent of salt marshes. They mostly occur as a coastal fringe of red
mangroves seaward of terrestrial uplands but can also be found as basin forests at the base of large
watersheds. Mangrove shorelines make up a little more than 2% of the shoreline and are found in
protected bays: Cruz Bay, Mary’s Creek, Haulover Bay, Newfound Bay, Hurricane Hole, Coral Harbor
and Fish Bay. Hurricane Hole may be the most pristine of the remnant mangrove habitats remaining in
the USVI (over 50 percent of all mangroves in the USVI have been destroyed during the past 50 years).
Mangroves are an important interface between terrestrial processes and marine habitats. They filter
sediment from upland runoff, thus maintaining water quality. They produce and export nutrients used by
other marine ecosystems. They provide a vitally important nursery habitat in their submerged prop roots
for many species of coral reef fish. Many species of birds nest or roost in mangroves where they are safe
from predators. The mudflats that form behind mangroves support populations of the large gray land crab
(Cardisoma guanhumii).

Salt ponds are shallow, saline ponds usually found at the base of valley drainage systems. They form as
reefs grow from two rocky points of a bay, eventually meeting in the middle and forming a berm created
by storm wave tossed coral rubble. This berm isolates the pond from the sea and usually becomes
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colonized by mangroves and other salt tolerant species. Salt ponds are very effective upland sediment
traps, thus maintaining water quality in adjacent marine waters. Ponds are important habitat for many
species of shorebirds, bats and waterfowl where they feed on insects and invertebrates living in the pond
and nest in the fringing mangrove vegetation. Drastic fluctuations in salinity, temperature turbidity and
levels of oxygen and hydrogen sulfide make life in a salt pond a challenge for all but a few adaptable
species. Salt ponds also have many traditional uses such as soaking for medicinal purposes and collecting
salt for cooking. The salt deposits as the pond dries up during the dry season. The animal and plant life
associated with this ecosystem have not been well studied and the ecology of salt ponds is only partly
understood. There are five salt ponds larger than 2 acres in size on St. John. The largest is on the south
shore behind Salt Pond Bay.

Rooting by non-native hogs adjacent to small streams and springs often results in high rates of soil
erosion, which severely affects aquatic habitats. Rooting and wallowing by hogs detrimentally affect the
aesthetic and wilderness values of the Park. In searching for food and shelter, hogs create winding trails
through all plant communities. These paths compact the soil and contribute to increased water run-off
and erosion. These paths can also serve as routes for the spread of invasive, non-native plant species.

Mangroves are a fragile ecosystem in need of special protection. Hogs forage on seedlings of the three
mangrove species protected under V.I. law. Their rooting and grazing disturbs soil surface layers and
contribute to erosion and sedimentation in mangrove habitats found in Cruz Bay, Mary’s Creek, Haulover
Bay, Newfound Bay, Hurricane Hole, Coral Harbor and Fish Bay.

Terrestrial Vegetation

The destruction of the natural vegetation on St. John has been extensive, spreading over nearly 90 percent
of the island. Large portions of the original forests of St. John were cleared for plantations during the late
1700s and early 1800s. Many, if not most, of the tropical hardwood trees found here were harvested and
sent to Europe for furniture, boat and mast construction. This intensive modification of the forest
distribution and structure changed the hydrologic regime that was present on St. John. The island became
drier as vegetative cover was removed or modified. Evidence from relict streambeds indicates that St.
John may have had perennial streams that are no longer in existence. Ultimately, forest destruction has
affected over 90% of the island. Therefore, some of the native and endemic plant species have become
extinct, or nearly extinct, with their populations reduced to a few individuals (Acevedo-Rodriquez 1996).

The present vegetation exhibits differing degrees of revegetation, ranging from recently disturbed to late-
secondary successional forests, which may be as old as 100 years. Eleven vegetation types have been
mapped, including: mangroves, salt flats, pasture, upland moist forest, gallery moist forest, basin moist
forest, dry evergreen forest, dry thicket and scrub, thorn and cactus, disturbed vegetation, and rock and
coastal hedge. About 63% of the island is in the dry evergreen forest category and 17% in the combined
moist forest category. The upland moist forest contains some virgin stands with minimal exotic floral
species. The tallest trees on the island grow along the banks of the intermittent streambeds.

Presently, the greatest threats to forest regeneration are human development and growing populations of
non-native hogs, goats and burros. Goats and burros alter forest composition by selectively feeding on
palatable species and distributing the seeds of exotic species through their feces. Hogs destroy vegetation
through rooting up of plants. Despite disturbance by non-native animals and construction, Parklands
continue to be a valuable refuge for native plant species. To date, 747 species of vascular plants have
been identified from St. John, of which 642 (86%) are native to the island. The species are found in 117
families, of which 12 are introduced. Almost all species (99.7%) on St. John are found on other islands
within the Virgin Islands. Two species are endemic to St. John (Eugenia earhartii and Machaonia
woodburyana) and six others are endemic to the Virgin Islands. Another 25 species are endemic to the
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Puerto Rico platform. Many voucher specimens and representatives of common plants have been
collected by premier botanists and placed in the Park herbarium collection, creating an extensive
collection of most species on the island. As they conduct monitoring and inventories, botanists continue
to identify new species. Pedro Acevedo-Rodriguez of the Smithsonian Institute discovered three species
new to St. John in 1992.

A network of long-term monitoring plots (Weaver 1999), representing a range of stand ages and land-use
histories, has now been established in each of the following forest types on the island: upland moist,
gallery moist, dry evergreen woodland and dry evergreen scrubland. Peter Weaver (1999) has established
16 plots in the dry evergreen and moist forest of the Cinnamon Bay watershed; the New York Botanical
Garden has three plots covering upland moist, gallery moist and dry evergreen woodland; and the
Smithsonian has two plots covering dry evergreen woodland and dry evergreen scrubland. In addition,
the USDA Natural Resources Conservation Service has five long-term plots in the Lameshur and
Cinnamon Bay watersheds to measure soil temperature and moisture. Information on forest regeneration,
tree seedling growth, changes of species composition and forest structure are gathered by researchers
through Memorandums of Understanding, Cooperative Agreements and direct National Park Service
funding.

Documented direct effects on plant communities by alien herbivores including non-native hogs are
reduction in native species cover, density and biomass. Alien herbivores such as hogs have also caused
the elimination of the soil litter layer and loss of seed banks, increased soil disturbance, and soil
compaction, and lowered or altered rates and patterns of nutrient cycling. Hoofed herbivores impact
native vegetation communities through their grazing and browsing activities, which changes plant species
composition and distribution. These changes typically result from the selection and avoidance by
herbivores of certain plant species, thereby modifying plant succession processes in that area, eventually
leading to a different plant community than existed before. For example, the most palatable and
nutritious plants will be preferentially eaten, leaving the thornier, less desirable species (from the
herbivores’ perspective). If this continues at a high enough level over a period of time, the plant
community will be changed towards one containing more thorny species with less total plant cover.

Disturbances caused by non-native hogs rooting and movement through island vegetation may facilitate
the spread of non-native, invasive plant species. Once established, these species have demonstrated the
ability to expand at the expense of native plant species. Additionally, many of the naturalized exotic plant
species found on St. John have not co-evolved with the grazing pressures exerted by large herbivores.
They have adaptive mechanisms, which allow them to avoid being grazed or to better survive the impacts
of grazing. These exotic plant species have expanded in the presence of hogs on St. John at the expense
of the islands’ native flora. The presence of non-native hogs would only likely benefit these undesirable
species because exotic plants are widely dispersed through their feces.

Documented indirect effects of alien herbivores such as non-native hogs to plant communities include the
increase of cover, frequency, and biomass of non-native plant species, increased water run-off and soil
erosion, and degradation of soil structure. Hogs have also contributed to changes in soil micro-flora and
micro-fauna, and the potential loss of fire-induced successional communities due to inadequate fuels and
lack of seed banks.

Non-native hogs are selective browsers, which means they select for their favorite foods, then only
browse them. Hogs graze small shrubs and grasses very close to the ground and may even tear the roots
from the substrate, preventing regeneration. The most fragile forest community on the island is the dry
forest, which predominates, in the southeastern portion of the island. These communities may have the
smallest possibility for recovery, and both their species composition and total individual numbers are low.
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Native Animals

The only mammals native to St. John are bats. Three of the six native species of bats are protected under
the V.I. Endangered and Indigenous Species Act of 1990 (Act No. 5665). Some bat species are important
pollinators of many floral species on the island as well as important seed dispersal agents for many
species of fruit bearing trees and shrubs. Other species of bats consume vast quantities of insects,
including mosquitoes. Fish-eating bats are also present. Bat abundance at night on St. John may exceed
bird abundance during the day. Except for a short study using ultrasonic surveys to detect bats, virtually
no data exist for bat abundance, locations of roosting or maternity colonies or threats to bats on St. John.

Recent museum analysis of materials excavated from the Cinnamon Bay archeological dig during 1998
has yielded some startling discoveries. The remains of at least four extinct animals have been identified,
including the Caribbean Monk Seal (Monachus tropicalis), Puerto Rican Shrew (Nesophontes, sp.), a
flightless rail and others. At least six other species have been identified which have been extirpated from
the Virgin Islands. It is becoming apparent that this dig is revealing considerable information about
faunal assemblages on St. John before European colonization and demonstrating that the Taino Indians
lived a very different natural world from what we find today. These animals were apparently important
food sources for these Native American Indians. These Indians may have brought some species such as
the Green Iguana (lguana iguana) and the Red-Foot Tortoise (Geochelone carbonaria) to the Virgin
Islands from South America as food sources.

Avifaunas are abundant and varied. The latest National Park Checklist of Birds on St. John includes 170
species in 17 families. St. John is an overwintering area for migratory warblers using the eastern flyway.
Fragmentation of habitat has been suggested for reducing populations of over-wintering warblers. More
recent research from 62 permanently marked survey points in moist forest and dry woodland on St. John
suggests that the reduction in numbers of overwintering warblers is due primarily to reduced numbers of
one species (Northern Parula) and possible reductions in breeding populations along the southeastern
United States from North Carolina to northern Florida. Birds are probably the best-studied group of
terrestrial animals in the Park. Continued surveys are necessary to determine trends in populations of
resident and migratory species.

The terrestrial reptiles and amphibians on St. John are quite varied. There are three native species of tree
frogs (Eleutherodactylus lentus, E. antillensis and E. cochranae) and one introduced species, the Cuban
Tree Frog (Osteopilus septrionalis), one introduced Marine Toad (Bufo marinus), two geckos
(Hemidactylus inabouia and Sphaerodactylus macrolepis), three species of Anolis Lizards (Anolis
stratulus, A. cristatellus and A. pulchellus), the Red-foot Tortoise (introduced), Green Iguana
(introduced), Ground Lizard (4dmeiva exsul), Legless Lizard (Amphisbaena fenestrata), Worm or Blind
Snake (Typhlops richardii), a type of Garter Snake (Arrhyton exiguus), the Puerto Rican Racer (4lsophis
portoricensis) and the Slipperyback Skink (Mabuya mabouya). Herpetological populations on St. John
have not been adequately inventoried or monitored. Species that occur on nearby islands may also occur
here but have not been observed and documented.

Catherine Curry made a checklist from insect species in the Park museum collection in 1970 when ten
families were represented and 52 species identified (Curry 1970). William Muchmore (1987) studied
terrestrial invertebrates in 1987 and made a collection of common representative insects for the Park.
Two hundred and thirty-two species representing 124 families were identified. Arachnida (scorpions,
pseudoscorpions, harvestmen, and spiders) made up the largest order. Jeremiah Trimble has identified
thirteen species of dragonflies and damselflies (Order Odonata) in VIIS (Trimble J., IAR, 1997). Michael
Ivie (1983 and 1984) has been studying beetles (Coleoptera) in the Virgin Islands for several years.
Before he started, approximately 75 species of beetles had been described for the VI. He has now
documented over 1500 species (several new species) and expects to find over 2000. Most of these species

34

SUSTAINED REDUCTION PLAN FOR NON-NATIVE WILD HOGS ENVIRONMENTAL ASSESSMENT
VIRGIN ISLANDS NATIONAL PARK
APRIL 2003 FINAL



may be found in VINP, but would only be documented through further studies. Additional inventories
covering a greater number of families are needed to more fully document the species and distributions of
insects within VINP.

Non-native hogs continue to have very large and adverse effects on island wildlife and fauna. Because
herptofauna and invertebrates are small, often slow and readily available, they are particularly susceptible
to local extirpation from hog depredation. Of particular concern are the varied native reptile and
amphibian populations in the Park and their associated links in the food and ecological web of the island.
Wild hogs prey upon three species of tree frogs, two species of sea turtles, two geckos, three Anolis
lizards, the Ground Lizard, Legless Lizard, Blind Snake, the Puerto Rican Racer, and the Slipperyback
Skink. The Park has listed over 232 common insect species, including 13 species of dragonflies and
damselflies and over 1500 beetle species, many of which are consumed by non-native hogs. Many
invertebrate species may be lost before researchers have catalogued them.

Endangered and Threatened Animal Species

The Endangered Species Act (PL 93-205) requires that Federal agencies protect all listed species and
habitats. Twelve Federally listed endangered and threatened species have been observed in the Park (see
Appendix A, List of Endangered Plants and Animals of the U. S. Virgin Islands). Five species of whales,
as well as several dolphin species, may migrate through the Park. The endangered West Indian Manatee
had been recorded as being very rare around St. John, although it has been recently recorded (ca. 1990)
from West End, Tortola. These listed species, which include six marine mammals, five birds, three
reptiles (sea turtles) and two plants.

Five Federally listed threatened or endangered bird species have been identified. The Federally
endangered Brown Pelican nests, feeds and roosts both adjacent to and within National Park boundaries.
The U.S. Fish and Wildlife Service is evaluating nesting success in considering this species for delisting.
The Federally Endangered Peregrine Falcon is a rare winter migrant. The Federally Threatened Roseate
Tern and Endangered Least Tern are summer residents that have both been observed nesting within the
Park in recent years (1997 and 1999, respectively). Piping Plover are a very rare summer migrant.

Two of the federally listed sea turtles are commonly found in Park waters. The Hawksbill Sea Turtle
requires coral reefs for food and refuge. Peak nesting season on Park beaches is from July through
November, although nesting activity may take place any month of the year. While Green Sea Turtles feed
in seagrass beds in Park waters, they are infrequent nesters on St. John beaches. Sea turtles are frequently
struck and killed by boats speeding through Park waters. Nesting frequencies have decreased on many
beaches due to adjacent upland development that results in people, lights and dogs, all of which deter
turtles from using particular beaches. Direct impacts on Federal endangered species by exotic species
include the predation of sea turtle nests and eggs by the small Indian mongoose (Herpestes
auropunctatus) and non-native wild hogs. While considerable information exists on seasonality of
nesting for sea turtles using VIIS beaches, no rigorous studies of nesting numbers and frequencies on all
VINP beaches has been carried out since the early 1980°s.

The Federally Endangered Virgin Islands Tree Boa (Epicrates monensis granti) has never been observed
on St. John although it occurs on the East End of St. Thomas and on Tortola, BVI. This species could
conceivably exist on St. John.

Wild hogs negatively affect the fauna of the Park through predation, habitat alteration and competition for
food. One Territorially endangered and threatened animal species, the Slipperyback Skink (Mabuya
inabouia), is endemic to the Park. Other Territorial Endangered species include ground-nesting species
such as Bridled Quail Dove, Bahama Pintail Duck and West Indian Nighthawk, all of which suffer egg
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and chick depredation due to hogs. Areas uprooted by hogs undergo notable declines in small mammal
populations (Singer et. al. 1982). Wild hogs are in direct competition with small mammals for insects,
earthworms and other invertebrates and also compete with native species for other available food
resources, especially hard mast.

Threatened and Endangered Plant Species

As of March 31, 2001, 736 native plant species were nationally listed as endangered or threatened under
the Endangered Species Act. According to the Center for Plant Conservation, over 4,000 species of U.S.
plants, roughly 25 percent of our country’s entire known native plant species, are at some degree of risk.
Of these, many hundreds could vanish in the next few decades. Faced with the expanding development of
natural areas, competition from invasive non-native species, loss of pollinators, and over-collection for
ornamental and other uses, many of our native plants face an uncertain future. Hawaii, California, Texas,
Florida and the Puerto Rican platform have the greatest number of rare, imperiled and federally listed
plant species (Harrelson 2001).

There are two plant species Federally listed as endangered on St. John Island: Prickly Ash (Zanthoxyllum
thomasianum) and St. Thomas Lidflower (Calyptranthes thomasiana) and one species Marron Bacora
(Solanum conocarpum), which has been proposed for listing (USFWS 1988; see Appendix A) are
potentially impacted by non-native hogs. There are also twenty-five plant species territorially listed as
threatened and endangered on St. John potentially impacted by non-native hogs include: Cyposelia
humifusa, Urban’s Holly ({lex urbanii), Central American Oak (llex sideroxyloides), Pinion (Tillandsia
lineatispica), Wooly Nipple (Mammilaria nivosa), Croton fishlockii, Egger’s Cockspur (Erythrina
eggersii), Egger’s Galactia (Galacteria eggersii), Cowage Cherry (Malpighia woodburyana), Malpighia
linearis, Byrsonima sp.Psidium sp., Eugenia sp., Schoepfia schreberi, Christmas Orchid (Encyclia
ciliare), Yellow Dancing Lady (Tolumnia prionochila), White Dancing Lady (Tolumnia variegatum),
Ponthieva racemosa, Prescottia oligantha, Prescottia stachyoides, Tetramicra canaliculata, Myrtle-
leaved Peperomia (Peperomia myrtifolia), Machaonia woodburyana, Bulletwood (Manilkara bidentata),
and Solanum mucronatum. The non-native hogs, goats and burros on the island variously threaten each
of these. The federal listing proposal for these species identified non-native hogs, goats and burros as the
major cause of decline for each of these plant species. The primary causes of impact to these rare species
by non-native hogs, goats and burros are rooting, direct feeding and soil erosion.

Direct impacts to listed plant species would include herbivory of T&E plant species by non-native hogs
and the trampling, crushing and uprooting of listed plant species should non-native hogs walk, root or bed
down within listed plant occurrences. Depending on the number of individual hogs within an area, one to
many T&E plants may be grazed trampled or uprooted. Those occurrences that are found in areas of high
hog use would likely incur the most damage. Because the rarity of these listed plant species is defined by
their limited numbers; even relatively small impacts can have a large detrimental effect. Individual plants
lost through predation, trampling or uprooting cannot contribute offspring to the succeeding generation.
This results in a loss to the next generation of both absolute numbers and potential genetic diversity. A
decrease in genetic diversity can lead to an overall decrease in evolutionary fitness for a species.
Decreased population numbers lead to increased potential for extinction from continued predation, or
from large random disturbance events such as fire, hurricanes or drought.

Indirect effects to listed T&E plant species by non-native hogs include alterations in listed plant micro-
habitats, soil erosion, and facilitation of the spreading of invasive, non-native plants into the habitats of
listed plant species.

All of the Federally and Territorially listed species require NPS to provide some level of protection and
monitoring. Direct impacts on Federal endangered species by exotic species include the rooting of Z.
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thomasianum, C. thomasiana and S. conocarpum by non-native hogs. Non-native goats, sheep and
donkeys may be having an impact on many Territorial endangered species of plants. While the
distribution of endangered plants is relatively well known, the extent of threats to the species is
speculative.

Introduced Animals and Plants

With the exception of bats, the Virgin Islands National Park is presently inhabited by numerous species of
non-native mammals that have produced severe impacts on many indigenous species of plants and
animals and threats to visitor safety (Appendix B, List of Introduced Animals to St. John, U.S. Virgin
Islands). Feral or wild mammals include the whitetail deer, burro, wild hog, domestic goat, domestic
cow, domestic sheep, European boar, West Indian mongoose, tree rat, Norway rat and domestic cat,
domestic dog and house mouse. Some of these species also threaten visitor experience and safety. With
the possible exception of deer, increasing populations of these species are seriously affecting native
species of plants and animals. Additionally, introduced species of birds, amphibians, reptiles, insects and
plants are impacting the fragile environment (see Appendix B, List of List of Introduced Animals to St.
John Island).

For a more thorough description of the effects of these introduced animals, see Sustained Reduction of
Non-native Rats, Cats and Mongooses from Virgin Islands Environmental Assessment (NPS 2002).
Norway Rats or Brown Rats (Rattus norvegicus) existed on St. John from the 1700’s and were introduced
by European explorers. Black or Tree Rats (Rattus rattus) existed on St. John from the earliest records
and were also introduced by Europeans. Both species occur in Virgin Islands National Park and range
throughout St. John, but the tree rat is considerably more common. Most problems arise from the
nocturnal black rats, which reside in trees and generally forage at night. Tree rats are associated largely
with people and human establishments and are known as commensal rodents.

As commensal rodents, Norway and tree rats are habituated to living near humans and except for an
occasional predation by red-tailed hawks, they have no biological predators. Rats are omnivorous; they
eat nearly every kind of grain, fruit, fish, fowl, carrion, milk products, and vegetables. Several rodents
can destroy hundreds of chicks in just one night. They are behaviorally plastic, have high reproduction
rates, and can survive in a variety of habitats. These traits make them ideally suited to survive on a
variety of predator free islands. Even if extinctions do not occur, rats can have ecosystem wide effects on
the distribution and abundance of native species through direct and indirect effects. For example,
comparisons of rat-infested and rat-free islands, or pre and post rat eradication experiments, have shown
that rats depressed the population size and recruitment of birds, reptiles, plants and terrestrial
invertebrates. Rats have also been shown to affect the abundance and age structure of intertidal
invertebrates. The introduction of new Rattus species should be avoided, even to islands that already
have introduced rats.

Domestic cats originated from an ancestral wild species, the European and African Wild Cat (Felis
silvestris). The domestic cat (Felis catus) is now considered a separate species. The estimated numbers
of pet cats in urban and rural regions of the United States have grown from 30 million in 1970 to nearly
65 million in 2000. Reliable estimates of the present total cat population are not available. Nationwide,
approximately 30% of households have cats. In rural areas, approximately 60% of households have cats.
Populations of birds on oceanic islands have evolved in circumstances in which predation from
mammalian predators was negligible and they, and any other island vertebrates and invertebrates, are
therefore particularly vulnerable to predation when non-native cats have been introduced.

The impacts of domestic cats on wildlife are difficult to quantify. However, a growing body of literature
strongly suggests that domestic cats are a very large factor in the mortality of small mammals, birds,
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reptiles and amphibians. Because free-ranging cats often receive food from humans, they can reach
population levels that may create areas of abnormally high predation rates on wildlife. When the wildlife
prey is a threatened or endangered species, the results may be extirpation or extinction. Effects of cat
predation are most pronounced in island settings (both actual and islands of habitat), where prey
populations are already low or stressed by other factors, or in natural areas where cat colonies are
established.

Domestic cats have and continue to threaten populations of reptiles and ground and shrub nesting birds as
well as providing vectors for transmission of parasites and diseases to humans. Cats carry many diseases,
some which may be passed to humans (cat scratch fever, various bacterial skin diseases) and others that
are transmissible to domestic cats. Certainly, their feet and fur carry germs, which they invariably
disperse in their wanderings. Cats also apparently like to defecate in the bathrooms and showers at Trunk
Bay, producing very unsanitary conditions and additional work for Park employees. Several visitors have
contracted “creeping eruption”(also known as hookworm), a nematode infection, while on the beach at
Trunk Bay. This is transmitted via cat feces, probably deposited on the beach where conditions are
favorable for parasitic survival.

Cats hunt for both fun and food. Unlike wild predators, domestic cats hunt whether they are hungry or
not. These cats are called “subsidized predators” because they sometimes receive a steady supply of food
at home. Pet cats can hunt longer and are less susceptible to disease than many wild predators. Because
non-native cats routinely kill insects and other small animals for “sport” to practice their hunting skills, in
addition to using them as a food source, great numbers of wildlife are lost each year to a small non-native
cat population. A recent university study in Wisconsin ((Fish and Wildlife Today 1998) estimated that *
1 to 2 million